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Abstract
Ecuador is rich in avifauna, and the Chocó bioregion of Northwestern Ecuador is a
hotspot for bird endemism and diversity. However, many rare and beautiful species are
threatened by human activities such as logging and mining. It is essential that communities are
able to find alternative solutions that bring economic benefits and improve public health.
Avitourism is an economically beneficial and environmentally friendly solution. This study
examined avifaunal biodiversity in Villaflora and Manduriacu Reserve, a small town in the cloud
forest of the Chocó region. Point counts on pre-existing trails were used to assess bird
communities as well as search for uncommon species. A very high level of biodiversity was
found in the region, as well as a number of rare and significant species for tourism. If the
residents of Villaflora are interested in shifting to avitourism in place of resource extraction to
increase income as well as create a stronger defense against mining companies, there is great
potential for a successful ecotourism sector.
Resumen
Ecuador es un país rico en avifauna, la región del Chocó en el Noroeste de Ecuador es un
hotspot para endemismo y diversidad de aves. Sin embargo, muchas especies raras y bonitas son
amenazadas por actividades humanas como la tala de árboles y minería. Es esencial que las
comunidades puedan encontrar soluciones alternativas que puedan traer beneficios económicos y
mejorar la salud pública. El aviturismo es una solución con beneficios económicos y
medioambientales. Este estudio examinó la biodiversidad de aves en Villaflora, un pueblo
pequeño en el bosque nublado de la región del Chocó. Se utilizaron diversos puntos en senderos
para evaluar comunidades de aves y buscar especies raras. Se encontró niveles altos de
biodiversidad en esta región, además de algunas especies raras e importantes para el turismo.
También, se encontró gran potencial para el aviturismo para el sector como alternativa para los
residentes de Villaflora, esta alternativa puede hacer que los residentes aumenten sus ingresos,
tomen una postura en defensa contra las compañías mineras y disminuyan la extracción de
recursos.
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Introduction
Ecuador is rich in bird biodiversity at the same time that many of its residents, especially
those in rural areas, live in poverty. Furthermore, its land and people are targeted by oil and
mining companies and global deforestation pressures which threaten human health and habitat
for many birds. Ecuador alone has more than 1,600 species of birds, more than all of North
America combined, and is ranked 5th in terms of net bird richness, but 1st in terms of species per
area (Butler, 2019). The Tropical Andes (including the cloud forest, páramo, and puna
grasslands) rank first among the world’s 25 “hotspots” of biodiversity and endemism, yet very
few researchers have sought to assess bird community assemblages in the cloud forest within or
outside of protected areas, despite their importance (Latta et al 2011). The cloud forests of
Ecuador contain many restricted range and uncommon species as well as the highest
concentration of threatened bird species in the world (Cresswell et al 1999, Latta et al 2011) and
in some areas there are up to 81 species per km2 (Poulsen and Krabbe, 1997).
This study took place in the Chocó bioregion of Northwestern Ecuador, which spans
around 31,737 km2 (Ron 2020) and includes both cloud forests and rainforests. It is an endemism
hotspot due to its isolation from other tropical forests with the Andes mountain range to the east,
ocean to the west, and dry forest to the south, as well as unique climatic conditions caused by
this topography (pers comm. Xavier Silva, Julio Carrión). This zone has some of the highest
levels of biodiversity on the planet (Myers et al 2000), is one the the 25 Priority Terrestrial
Ecoregions of the world (Mittermeier et al 1999, Myers et al 2000), and was recently declared a
UNESCO Biosphere Reserve. Its great biodiversity can be attributed to the large range in
elevations and climates as well as the presence of both tropical rainforest and cloud forest.
Overall diversity in the tropics can be attributed to a number of different theories including
diversification over time, climatic stability, a great number of ecological niches, greater
productivity, higher levels of predation, greater competition, and greater habitat complexity
(Ecology Center, 2021).
Birds can be useful environmental quality indicators as they are mobile, use landscapes
on both a large and specialized scale, participate in many parts of the food web, fill various
niches, and are sensitive to environmental pressures (Gupta et al 2019). For this reason, bird
surveys can give evidence for protection of an area while giving insight to the health of an
ecosystem, as they indicate broader biodiversity trends (Durães, 2013). Threats to the cloud
forest region include urbanization, road building, burning of land for cattle, deforestation, and
the cultivation of eucalyptus trees, which fragment bird populations and leave only the most
inaccessible forests intact (Latta et al 2011). Mining is the greatest threat to the Chocó cloud
forest, and mining concessions cover 13% of Ecuador’s territory, with much of the area
overlapping Andean tropical forest and causing great concerns for biodiversity loss (Guayasamin
et al 2021). There are large mining concessions in the highlands, especially in the Intag area,

which have caused great controversy due to efforts to mine in the Cotacachi-Cayapas reserve,
where there are large reserves of high-quality minerals such as copper and gold. (Roy et al 2018,
Biodiversidad LA, 2019, Ceiba Foundation, 2018). Despite laws outlining the legal rights of
nature in Ecuador, the government does not enforce protection of the environment and is privy to
mining companies (Guayasamin et al 2021). In many cases, the Ecuadorian government grants
land to companies to mine, despite efforts by local communities to protect their land, and it takes
great effort and dedication from residents to persevere and suspend mining operations. Mining in
the Chocó region leads to deforestation, as the expansion of roads opens new areas for settlement
which increases road construction and clearing for cattle ranching and agriculture, often called
the “fishbone effect” (Guayasamin et al 2021). For this reason, logging and agriculture are also
large threats to biodiversity in the Chocó. Only 6.3% of the Chocó region is protected and 61%
of the area has been deforested (Biodiversidad LA, 2019). Despite there being some protected
areas in the cloud forest, there is evidence that they are not entirely effective in the face of human
pressure to develop, indicating a need to increase community buy-in to protected areas (Latta et
al 2011).
This study examines bird biodiversity in Villaflora, a small town situated at 850m in the
Chocó cloud forest of Northwestern Ecuador (Figure 1). A river runs alongside the town and the
land surrounding the town is used for cattle, pitahaya, plantain, corn, yuca, and sugarcane (Photo
1). However, there are still many less-altered areas nearby and the 1000 ha Manduriacu Reserve
an hour walk up from the town. Most people in Villaflora work in agriculture, cattle ranching, or
timber production, and there are some residents who are interested in opening nearby land to
mining operations. However, many people in the town are interested in shifting to tourism as a
source of work as they are aware of the environmental impacts of resource extraction and wood
is a limited resource that is quickly dwindling. Luckily, there are many birds desired by tourists
in the area (Photos 2-5) but the area lacks data, research, and advertisement.
In the past two decades, avitourism has emerged as a solution to protect the land while
bringing economic benefits to local communities (Steven et al 2014, Biggs et al 2011, Gupta et al
2019, Cekercioglu 2002, Lucero & Moncada 2019). Avitourism began to gain momentum with
travelers from Europe in Ecuador in the 1900’s, but it was not until 1940 that an Ecuadorian
naturalist first appeared on the scene (Freile 2008). In the 1990’s Ecuadorian tourism agencies
began to notice what a lucrative business bird tourism was, and bird tourism agencies as well as
private reserves dedicated to birds began developing around the country (Freile 2008). This
phenomenon encouraged many Ecuadorians to become first-class birding guides and has become
many people’s livelihood (Freile 2008). In Mindo, a town only an hour drive from Villaflora, a
large percentage of the population financially benefits from birding-related activities (Freile
2008). Birdwatching has become a global pull factor in travel decision making (Steven et al
2014) and birdwatchers are among the most affluent and conservation-minded travelers (Steven
et al 2014, Cekercioglu 2002). These avitourists often visit areas outside of the regular tourism
season and visit places that have no other tourist attractions, spending money on lodging and
food as well as paying up to $150 per day on bird guides in some areas (Cekercioglu 2002).

According to an internet search of bird tours in nearby Mindo, a day tour can cost from $160-190
per person depending on the location. According to Daniel Chavez, the Manduriacu coordinator,
in the Chocó Cloud Forest region guides are paid an average of $40 per day, but in some areas,
such as at Mashpi Lodge, birding guides are paid $100-$160 per day depending on their level of
experience. This means that bird guides in the Chocó can earn anywhere from $880-$3,520 per
month if there is a constant flow of tourism, in comparison to Ecuador’s 2022 minimum wage of
$425 per month, at a minimum doubling their income. In Imbabura Province where Villaflora is
located, 70% of the population earns below minimum wage, and 35% of the population lives
below the poverty line of 2.85 USD per day (Orozco, 2022). Community-based ecotourism
efforts around the world are effective in both alleviating poverty and creating ongoing efforts to
protect the environment, so long as communities receive economic benefits and have the
opportunity to participate in decision-making (Stronza & Pegas, 2008). Tourism can increase job
opportunities and economic prospects for a community at the same time that it protects nature
and improves ecosystem services and public health. Many participants of birdwatching projects,
especially those trained as guides, have reported a substantial increase in income, resources, and
empowerment (Biggs et al 2011).
However, many publications have found that increased tourism can also have negative
impacts on locals, such as forced evictions for more park space, depletion or contamination of
water sources, gentrification and increase in rent and food prices, increased traffic, loss of
cultural heritage, and more (Peaty, 2007). It has also been found that bird watching can have
negative impacts on bird populations. Human presence during breeding season or near nests can
decrease reproductive success or cause egg abandonment (Steven et al 2011, Cekercioglu 2002).
Tourists can also disturb birds by getting too close to photograph them, or using flushing
practices and playing bird calls to lure them closer which can be fatal during times of food
shortage or can increase predation (Cekercioglu 2002). The presence of humans can cause
physiological responses like change in temperature, heart rate, or stress hormone secretion as
well as changes in foraging, vigilance, and evasion (Steven et al 2011). However, these negative
impacts are still preferable to land clearing or habitat destruction and birdwatching has been
found to be one of the least impactful tourism activities (Cekercioglu 2002). Birdwatching as a
community-based ecotourism activity can be highly effective as local people who directly derive
money from biodiversity are more likely to conserve ecosystems with rare species which require
intact areas (Cekercioglu 2002). Additionally, the expectations of bird watchers results in
preservation of many areas without official legal protection. Birds’ territories are not limited to
park boundaries and many birds can only be found in habitats not protected by parks, and
birdwatching tourism gives incentives to protect small patches of habitat. With one of the highest
levels of bird diversity in the world, communities in Ecuador, especially in the Chocó bioregion
have the potential to develop lucrative and environmentally friendly bird-watching tourism
programs.

Figure 1: Satellite map of Ecuador showing the location of Villaflora

Figure 2: Political map of Ecuador showing the location of Villaflora. Source: Geology.com

Photo 1: Photo depicting Villaflora town and surrounding mountains

Photo 2: Ringed Kingfisher. Photo by Jimmy Álvarez.

Photo 3: Golden-headed Quetzal. Photo by Jimmy Álvarez.

Photo 4: Blue-Necked Tanager. Photo by Jimmy Álvarez.

Photo 5: Yellow-tufted Dacnis. Photo by Jimmy Álvarez.

Methods
The areas studied were the trails between Villaflora Town and Manduriacu Reserve as
well as the road towards Cielo Verde, which includes open agricultural areas, secondary forest,
and primary forest. The study area mainly consisted of trails near town as this is the most
accessible to the average ecotourist as well as people from the town looking to work in the
tourism industry. The pre-existing trails in the area were walked every day between the hours of
6:00 and 8:00 am (O’dea et al 2006, Poulsen and Krabbe 1997, Martinez-Morales 2005, Poulsen
et al 2010) and 4:00 and 6:00 pm, as birds are more active during this time due to feeding
patterns (pers. comm. Xavier Silva 2021). The most common survey technique for birds in the
Ecuadorian tropics as found in literature is point counts of 10-15 minutes with a radius of
25-50m every 100-200m (O’dea et al 2006, Poulsen and Krabbe 1997, O’dea et al 2004,
Martinez-Morales 2005). In this study, point counts were done every 50 m along the trail, to
account for dense vegetation and high abundance while avoiding double counting (pers. comm.
Xavier Silva 2021). Point counts were for 5 minutes (pers. comm. Xavier Silva 2021) and every
bird seen or heard was recorded down to species as possible. The distance and direction of birds
from the center of the point was also recorded, and there was no limit to the radius of the point
count since there is no specific constraint when bird watching. While walking in between point
counts, birds were opportunistically recorded, while still avoiding double counting, so as to
minimize bias towards the points and create a more accurate depiction of the trails for later
suggestion-making about trail expansion as well as capture more birds in the study. Distance
from the last point count was estimated to judge location for creation of a map for tourism
purposes. Trails that are the most productive for birds were selected by Jimmy Álvarez, a local
bird guide, at the beginning of study period. and these methods were applied to these trails and
roads. Trails were only walked once, to cover more area and avoid double counting of
individuals. Each point count was categorized into one of four zones: higher altitude altered area
(above 860 m ), lower altitude altered area (below 860 m), partially altered (which tended to be a
higher altitude than altered areas), and non-altered, which was found at the highest altitude
(Figure 2). The lower altitude altered zone included town, the road to cielo verde, and the trail
crossing the river; the high altitude altered zone included town, the trail to the greenhouse, and
the beginning part of the trail to the reserve; the partially altered zone consisted of the top of the
trail which leads up a hill across from town as well as a portion of the trail leading to the reserve,
and the unaltered zone consisted of the end of the trail to the reserve and towards Pueblo Unido,
as well as points taken within the high area of Lote 7 in the reserve. The number of point counts
taken in each zone were about equal. Additionally, points of interest were observed where park
rangers and community members have seen birds of interest to tourism. These nine points of
interest were observed for an hour each and every bird seen or heard was recorded. Data analysis
used Microsoft Excel and iNext, and measured species richness, abundance, and diversity. The
Shannon Diversity and Exponential Shannon Index was used to examine diversity as these
indices give insight into the proportionality and balance of an ecosystem. The Sørensen Index
was used to compare zones as this presence and absence index can accurately represent

similarities between ecological populations. The coverage curve and species accumulation and
rarefaction curve were included to demonstrate the completeness of the sample size of the study
as the relationship between diversity recorded and data points taken. For suggestion-making,
maps were created of the study area using ArcGIS with color-coded points, to visualize where
the greatest diversity and abundance is along the trails. Suggestions for trail expansion were
based on where the greatest abundance of tourist-desired birds are as well as greatest diversity
and density overall.

Figure 3: Map of the region surrounding Villaflora, as well as delineation of compared zones.
Results
Comparison between Zones
The four different zones differed slightly in biodiversity and species composition, with
the high altitude altered zone hosting 60 species, the low altitude altered zone hosting 84 species,
the partially altered zone hosting 65 species, and the unaltered zone hosting 64 species (Figure
4). All four zones had high levels of biodiversity, with the unaltered zone having the greatest
level of biodiversity and the higher altitude altered zone having the lowest level of biodiversity
(Table 1). In terms of presence and absence similarity, the differences between the zones were
compared using the Sorensen Index. The greatest difference was found between unaltered areas
and all other zones ranging from only 20-37% similarity, though some zones were 57% similar
(Table 2). This is on a scale of 0-1 with 0 having no items in common and 1 being identical,
using the formula 2C/A+B where A is the number of species in one zone, B is the number of
species in another zone, and C is the number of shared species between zones.

Figure 4: Species richness for four zones in Villaflora and Manduriacu: High Altitude Altered,
Low Altitude Altered, Partially-Altered, and Unaltered.
Table 1: Exponential Shannon Index for each of four zones in Villaflora and Manduriacu: High
Altitude Altered, Low Altitude Altered, Partially-Altered, and Unaltered.
High Altitude
Altered

Low Altitude
Altered

Partially-Altered

Unaltered

Shannon
Biodiversity
Index

3.225

3.765

3.556

3.864

Exponential
Shannon
Biodiversity
Index

25.154

43.179

35.008

47.638

Table 2: Presence and absence similarity Sorensen index values between four zones in the study
area.
Altered Low

Altered High

Partially altered

Unaltered

Altered Low

-

0.57

0.55

0.2

Altered High

0.57

-

0.52

0.2

Partially altered

0.55

0.52

-

0.37

Unaltered

0.2

0.2

0.37

-

Guild comparisons
In terms of population composition, the zones also differed in that the low altitude altered
area had a greater number of individuals and species that are insectivores than all the other areas

(Figure 5 and 6). Additionally, the unaltered area had more species and individuals of
nectarivores than all the other areas which are altered (Figure 5 and 6). The higher altitude
altered and partially altered had a far greater number of individuals that are frugivores (Figure 6).
Additionally, granivores were more present in altered areas than in partially or unaltered areas
(Figure 5 and 6). In all zones, carnivores, piscivores, and scavengers made up a very small
percentage of the community composition (Figure 5 and 6).

Figure 5: Species richness per guild in each of four zones in Villaflora and Manduriacu: High
Altitude Altered, Low Altitude Altered, Partially-Altered, and Unaltered.

Figure 6: Abundance per guild in each of four zones in Villaflora and Manduriacu: High Altitude
Altered, Low Altitude Altered, Partially-Altered, and Unaltered.
Overall Analysis of Biodiversity in Villaflora and Manduriacu

There were 154 species counted during point counts in Villaflora and Manduriacu over
the three week study period which studied 8.46 km of trail. This area has an incredibly high level
of biodiversity with a Shannon Index value of 4.131 and an Exponential Shannon Index value of
62.244. Most ecological studies find Shannon Index values of 1.5-3.5, so any value over 4 is
considered high. An exponential Shannon Index value of 62 demonstrates that there are 62
“equal species.” However, with more data points, more species would certainly be seen, as the
sample coverage was not complete, given the large number of singletons (Figure 7 and 8). In
Villaflora and Manduriacu Reserve, with most of the data being taken in Villaflora, insectivores
and frugivores are the dominant guild both in terms of species richness and abundance, and all
guilds were found to be present (Figure 9 and 10).

Figure 7: Coverage curve of samples taken demonstrating the completeness of sample coverage
based on individuals sampled.

Figure 8: Species accumulation and rarefaction curve demonstrating increase in biodiversity with
increased sample coverage.

Figure 9: Number of species per guild in the study zone of Villaflora and Manduriacu.

Figure 10: Number of individuals per guild in the study zone of Villaflora and Manduriacu
Avitourism Potential
There were around 125 individuals found per km walked in the community and 950
individuals and 138 species found during the three weeks, including both point counts of points
of interest taken in the community. There were 23 species found that are uncommon and unique
to the region and 57 emblematic species in addition that may be common in Ecuador but are still
beautiful or are highly-desired for tourism (Appendix: Table 2 and 3). The greatest concentration
of species of interest was found near the greenhouse (Figure 11:4 to the East) and on the hill
across from Villaflora (Figure 11:5 to the West).

Figure 11: Master map showing locations of birds seen and heard in Villaflora, centered around
trails where transects were performed. Map divided into 6 sections which are shown zoomed in
below. Zone differentiation not included in map. Dark green areas are forested, light green areas
are pasture, tan/grey areas are streets and houses, and the white running through the left side is
the river.

Figure 11(1): The area of trail studied closest to the reserve. Point dispersion was used where
birds were concentrated in the same location and given the same GPS point during data
collection.

Figure 11(2): The trail on the way to the reserve. Point dispersion was used.

Figure 11(3): The trail on the way to the reserve, passing by many pitahaya plantations. Point
dispersion was used.

Figure 11(4): The trail leading up from the town to the greenhouse. There are also hummingbird
feeders and fruit feeders, which are currently being replaced by native fruit trees. Point
dispersion was used.

Figure 11(5): The trail which passes through the central part of town as well as the hill above the
town where cattle graze. Point dispersion was used.

Figure 11(6): The trail below the town leading towards the town of Cielo Verde. Point dispersion
was used.
During the points of interest, selected by park rangers, which spanned from town to the
high area of the reserve, a number of birds of interest that are unique to the region and important
for tourism were sighted, including the Chocó Tapaculo, Green-crowned Woodnymph, Empress
Brilliant, White-bearded Manakin, Chocó Warbler, White-capped Dipper, Torrent Tyrannulet,
Violet-tailed Sylph, Uniform Treehunter, Yellow-collared Chlorophonia, Nariño Tapaculo,
Rufous-throated Tanager, Glistening-green Tanager, Summer Tanager, Spot-fronted Swift,
White-tipped Sicklebill, Moss-backed Tanager, Golden-headed Quetzal, Indigo Flowerpiercer,
and Green-fronted Lancebill (Appendix: Table 4-12). The points of interest with the greatest
number of species of interest were Point D, E, and H (Casa Kohn, River, and Sendero Magnolia),
which are all in the reserve (Appendix: Table 7, 8, 11).
Discussion and Conclusion
Biodiversity
Between the four zones, the unaltered zone had the highest level of biodiversity (Table 1).
This may be partially due to the fact that surveys in this zone spanned a greater altitude, but also
may be due to the fact that forested areas host higher levels of biodiversity (Cekercioglu, 2012,
Durães, 2013). Forested areas have a greater range of resources and niches where birds can
specialize, in comparison to altered areas where some species or guilds may be more dominant
due to a less balanced array of resources, as seen in Figure 5 and 6 (Cekercioglu, 2012, Durães,
2013). In forested areas, guilds are more balanced, whereas in altered areas, insectivores are the

dominant guild. Insectivores are more dominant in altered areas as humans produce waste which
attract insects (Gatesire et al 2014). In the forest and unaltered areas, nectarivores are more
frequent as there is a greater diversity and abundance of flower-producing plants for them to
feed, and a more complex habitat which is preferable for hummingbirds (Gatesire et al 2014).
However, in Villaflora town in areas where flowers were planted or where there were
hummingbird feeders, there was a population of hummingbirds which were not captured in the
point count surveys. These findings of differences in biodiversity demonstrate that forested areas,
and the reserve near Villaflora, are incredibly important for protecting biodiversity. However, all
zones are important in that they host significantly different compositions of species (Table 2) and
both disturbed and undisturbed areas contribute to the greater biodiversity of the area (Askins et
al 2012, Gatesire et al 2014, Durães, 2013). It is important to acknowledge the ecological value
of these altered agroecosystems as they also benefit residents in Villaflora. Sustaining high levels
of species richness while working and living on the land is an important task for towns looking
to increase avitourism and has incredibly important conservation value (Petit et al 2006) and the
community of Villaflora appears to be doing so very successfully.
Given the results comparing the four zones, the high level of biodiversity in Villaflora
and Manduriacu may be due to the many different types of ecosystems and niches it provides for
birds in a small space. These high levels of biodiversity in the Chocó region is also due to its
unique climate and topography, as well as direct sunlight and high levels of rain (Roy et al 2018).
The presence of a river in Villaflora also contributes to a greater variety of species, as rivers host
specialized species which are restricted to wetland environments (Gatesire et al 2014), as
demonstrated by the piscivorous species found in Villaflora. Every guild was present in the town,
indicating overall ecosystem health, as each guild has an important role in the balance of the
ecosystem. For example, the high quantity of insectivores in Villaflora provide pest-control for
the town and the presence of scavengers decreases the possibility of the spread of disease
(Cekercioglu, 2012, Gatesire et al 2014). Additionally, the high presence of frugivores represents
a healthy forest as frugivorous birds can aid in seed dispersal, and the presence of nectarivores
such as the hummingbirds spotted near the greenhouse help in pollination processes for the
ecosystem (Gatesire et al 2014).
Avitourism Potential
There is a very high avitourism potential for the town of Villaflora. With 125 individuals
spotted per kilometer and 138 species and 950 individuals spotted in just three weeks in the area
near town, it is both abundant and species rich. It is believed by local park rangers that there are
around 150 species total in the town, and 230 species including the reserve (pers. Comm. Jimmy
Álvarez, 2021). There were 23 species spotted that are rare everywhere in Ecuador but in the
region (e.g. Photos 6, 9, 11, 13) and 57 additional species spotted that are beautiful to observe,
even if they are more common (e.g. Photos 7, 8, 10, 8, 12). This large number of tourist-friendly
birds is significant as experienced avitourists travel to certain regions just to view one endemic
species to check off their “life list,” giving Villaflora the potential to advertise the presence of

unique species in their community. Many residents expressed interest in exploring the possibility
of tourism, and if community members are interested it could be very successful, given that they
have just as many, if not more, species of birds as nearby Mindo (pers. comm. Daniel Chávez
2021), an incredibly popular tourism destination in Ecuador for ecotourism and birdwatching.
Given the success of equally-remote Mashpi, with an increase in tourism infrastructure,
Villaflora could have a successful avitourism sector. This development could help give
motivation to community members to protect their natural resources, which can benefit Villaflora
economically and in terms of public health for generations to come. As mentioned in the
introduction, bird guides in the area can be paid anywhere from $40-$160 per day, depending on
their experience level and employer. Income would also increase due to lodging and food.
Nearby Mashpi Lodge charges $1,200 per room per night and other more modest ecolodges in
the region charge $150 per night. It is important to note that part of the reason Mashpi Lodge is
able to charge so much is not only because their rooms are beautiful and elegant, but because it
hosts the same stunning and rare birds that are found just an hour away in Villaflora.
Based on the data collected, I would suggest that birding tours follow the trail to the
greenhouse and spend time at the nectar and fruit feeders, in order to spot the greatest number of
unique and emblematic species (Figure 11:4). The feeders have only been recently put up, but
already have attracted a number of nectarivores and frugivores. For future trail development for
avitourism, more trails in the area near the greenhouse or continuing up the hill across from town
could be useful, as these were the areas with the largest number of species of interest near town.
For birdwatchers who are willing to walk longer distances, the unaltered areas and the reserve
has a different set of birds than town (Sorenson values of 0.2 between altered and unaltered
zones) and there a number of beautiful areas in the lower reserve with rivers and waterfalls,
where park rangers have spotted green kingfishers and swallow-tailed kites. In the reserve, birds
of interest such as the long wattled umbrella bird, yellow-breasted antpitta, broad-billed sapayoa,
manakins, chocó vireo, and ornate hawk eagle have been spotted by park rangers. In the areas
near town, umbrella birds, torrent ducks, Andean cock-of-the-rock, and the incredibly rare
banded ground-cuckoo (Photo 14 and 15) have been registered though they were not seen during
the study period.

Photo 6: Little Cuckoo. Photo by Julio Carrión.

Photo 7: Collared Aracari. Photo by Jimmy Álvarez.

Photo 8: Crowned Woodnymph. Photo by Jimmy Álvarez.

Photo 9: Western Wood-Pewee. Photo by Julio Carrión.

Photo 10: Rufous-tailed Hummingbird. Photo by Jimmy Álvarez.

Photo 11: Broad-billed Motmot. Photo by Jimmy Álvarez.

Photo 12: Orange-bellied Euphonia. Photo by Elizabeth Kroger

Photo 13: White-bearded Manakin. Photo by Jimmy Álvarez.

Photo 14: Banded Ground Cuckoo in Villaflora. Photo: Jimmy Álvarez Photo 15: Banded Ground Cuckoo in Pichincha, Ecuador, 2022.
Photo: Andres Vasquez Noboa. Source: Ebird. Included for clarity.

Sources of Error
The main source of error in this study was that birds that could not be identified (around
30 individuals) were not counted in the study, due to distance or quick flight. This means that
possible diversity and abundance was missed in the survey. Additionally, some point counts were
performed during the morning and some in the afternoons, and weather differed between
transects, which changed the number of birds and composition seen. Almost all transects were
performed by the same two people, but a couple had the effort of more people or a different park
ranger identifying birds, which may have affected the data consistency during those point counts.
Additionally, as 50m was estimated between point counts, it was not always consistent and often
ended up being more like 75m between counts.
Conclusion
Villaflora and Manduriacu have high levels of avifaunal biodiversity and abundance, due
to its unique climatic conditions and microregions as well as isolation from other similar regions.
Birds in the region span across all niches, but community composition differs between habitats
based on altitude and human alteration. Villaflora has a high concentration of birds valued by
tourists which provide important ecosystem services for the community. These birds indicate the
overall health and biodiversity of the ecosystem of the region, which must be sustainably
managed. Additionally, Villaflora is most likely home to many other rare and unique species that
are yet to be registered, as many singletons and doubletons were found during the study and
other species registered before were not seen during the study. A shift from mining and logging
to tourism would benefit both the ecosystem and residents of the town.

Bibliography
Askins, R.A., C.M. Folsom-O’Keefe, M.C. Hardy. (2012). Effects of Vegetation, Corridor Width
and Regional Land Use on Early Successional Birds on Powerline Corridors. PLoS ONE 7(2):
e31520.
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0031520
Biggs, D., J. Turpie, C. Fabricius, A. Spencely. (2011). The Value of Avitourism for
Conservation and Job Creation: An Analysis from South America. Conservation & Society. 9(1):
80-90.
https://www.jstor.org/stable/26393127?seq=1#metadata_info_tab_contents
Butler, R.A. (2019). Total Number of Bird Species by Country. Mongabay.
https://rainforests.mongabay.com/03birds.htm
Ceiba Foundation. “Mining Threatens Cloud Forest Reserve.” Ceiba Foundation,
https://ceiba.org/conservation/cloud-forests/cloud-forest-mining/.
Cekercioglu, C.H. (2002). Impacts of Birdwatching on Human and Avian Communities.
Environmental Conservation. 29(3): 282-289.
https://www.cambridge.org/core/journals/environmental-conservation/article/abs/impacts-of-bird
watching-on-human-and-avian-communities/63054E3B76EDB007747C965F24CB694C
Cekerglioku, C.H. (2012). Bird functional diversity and ecosystem services in tropical forests,
agroforests and agricultural areas. Journal of Ornithology. 153: 153-161.
https://link.springer.com/article/10.1007/s10336-012-0869-4
“Chocó Ecuatoriano, Una De Las Regiones Más Vulnerables Del Mundo.” Chocó Ecuatoriano,
Una De Las Regiones Más Vulnerables Del Mundo | Biodiversidad En América Latina, 16 Aug.
2019,
https://www.biodiversidadla.org/Documentos/Choco-Ecuatoriano-una-de-las-regiones-mas-vulne
rables-del-mundo.
Creswell, W., Hughes, M., Mellanby, R., Bright, S., Catry, P., Chaves, J., . . . Sanchez, T. (1999).
Densities and habitat preferences of Andean cloud-forest birds in pristine and degraded habitats
in north-eastern Ecuador. Bird Conservation International, 9(2), 129-145.
doi:10.1017/S0959270900002252
Doty, Lewis. “Theories to Explain High Diversity in the Tropics - Tropical Forests.” Ecology
Center, 25 Nov. 2021,

https://www.ecologycenter.us/tropical-forests/theories-to-explain-high-diversity-in-the-tropics.ht
ml.
Durães, R., L. Carrasco, T.B. Smith, J. Karubian. (2013). Effects of forest disturbance and habitat
loss on avian communities in a Neotropical biodiversity hotspot. Biological Conservation. 166:
203-211.
https://www.sciencedirect.com/science/article/pii/S0006320713002395?casa_token=GYppWI4L
wJQAAAAA:jNqjajOWnp8WcuDgMaqVviUYy7N1NLn42y6oXIO9KPloBh0GUf7E-vm9T0Q
RkBkIWF_qJ28azw
Freile, J. (2008). A brief history of Ecuadorian “ornithofily.” Cotinga. 29: 15-18
https://www.neotropicalbirdclub.org/wp-content/uploads/2017/08/C29-Freile.pdf
Gatesire, T., D. Nsabimana, A.Nyiramana, J. L. Seburanga, M. O. Mirville. (2014). Bird
Diversity and Distribution in relation to Urban Landscape Types in Northern Rwanda. The
Scientific World Journal. 2014.
https://www.hindawi.com/journals/tswj/2014/157824/
Guayasamin, J.M., R. Vandegrift, T. Policha, B. Roy, et al. (2021). Tipping Point Towards
Biodiversity Conservation? Local and Global Consequences of the Application of ‘Rights of
Nature’ by Ecuador. Preprinted, ResearchGate.
https://www.researchgate.net/publication/354091622_Tipping_Point_Towards_Biodiversity_Con
servation_Local_and_Global_Consequences_of_the_Application_of_%27Rights_of_Nature%27
_by_Ecuador
Gupta, N., M. Everard, I. Kochhar & V. Kumar Belwal. (2019). Avitourism opportunities as a
contribution to conservation and rural livelihoods in the Hindu Kush Himalaya - a field
Perspective. Journal of Threatened Taxa. 11(10): 14318–14327.
DOI: 10.11609/jott.4911.11.10.14318-14327
Latta, S, B.A. Tinoco, P.X. Astudillo, C.H. Graham. (2011). Patterns and Magnitude of Temporal
Change in Avian Communities in the Ecuadorian Andes. The Condor. 113(1): 24–40.
https://doi.org/10.1525/cond.2011.090252
Lucero, G. & Moncada, J.A. (2019). Avitourism Implementation: a proposal for Chilmá Bajo
Provincia del Carchi, Ecuador. Recinatur International Journal of Applied Sciences, Nature and
Tourism. 1(1): 114-126.
http://www.recinatur.periodikos.com.br/journal/recinatur/article/5c6dc5fa0e882545308e6fd5
Martinez-Morales, M.A. (2005). Landscape patterns influencing bird assemblages in a
fragmented neotropical cloud forest. Biological Conservation. 121(1): 117-126,

https://doi.org/10.1016/j.biocon.2004.04.015.
Mittermeier RA, Myers N, Mittermeier CG, Robles G. (1999). Hotspots: Earth’s biologically
richest and most endangered terrestrial ecoregions. Mexico: CEMEX.
https://www.cabdirect.org/cabdirect/abstract/20013004766
Myers N, Mittermeier RA, Mittermeier CG, Da Fonseca GA, Kent J. (2000). Biodiversity
hotspots for conservation priorities. Nature 403(6772): 853-858
https://www.nature.com/articles/35002501
O’dea, N., J.E.M. Watson, R.J. Whittaker. (2004). Rapid assessment in conservation research: a
critique of avifaunal assessment techniques illustrated by Ecuadorian and Madagascan case study
data. Diversity and Distributions: A Journal of Conservation Biogeography. 10(1): 55-63.
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1472-4642.2004.00050.x
O’dea, N., R.J. Whittaker, K.I. Ugland. (2006). Using spatial heterogeneity to extrapolate species
richness: a new method tested on Ecuadorian cloud forest birds. Journal of Applied Ecology.
43(1): 189-198.
https://besjournals.onlinelibrary.wiley.com/doi/full/10.1111/j.1365-2664.2006.01143.x
Peaty, D. (2007). Community-Based Ecotourism in Ecuador and its Contribution to the
Alleviation of Poverty.
http://www.ritsumei.ac.jp/acd/re/k-rsc/hss/book/pdf/no89_03.pdf
Petit, L.J., D.R. Petit, D.G. Christian, H.D.W. Powell. (2006). Bird communities of natural and
modified habitats in Panama. Ecography. 22(3): 292-304.
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1600-0587.1999.tb00505.x?casa_token=ZDRsh
FXo-A8AAAAA:VqJhtWtSKZNuni3AJq4WnHrtaOpAqMkNTpOBXxZUYD_vts8yaHMtS_je
VgvtGeZrOCvzOu7DlSJxM-A
Poulsen, B.O. & Krabbe, N. (1997). The diversity of cloud forest birds on the eastern and
western slopes of the Ecuadorian Andes: a latitudinal and comparative analysis with implications
for conservation. Ecography 20: 475-482.
https://onlinelibrary.wiley.com/doi/epdf/10.1111/j.1600-0587.1997.tb00415.x
Poulsen, B., Krabbe, N., Frølander, A., Hinojosa, M., & Quiroga, C. (1997). A rapid assessment
of Bolivian and Ecuadorian montane avifaunas using 20-species lists: Efficiency, biases and data
gathered. Bird Conservation International, 7(1), 53-67. doi:10.1017/S0959270900001404

https://www.cambridge.org/core/journals/bird-conservation-international/article/rapid-assessmen
t-of-bolivian-and-ecuadorian-montane-avifaunas-using-20species-lists-efficiency-biases-and-dat
a-gathered/2469D8F2CCAE00483AE0B071ED7041CB
Orozco, Mónica. (2022). Estas son las provincias con mayor y menor pobreza del país.
Primicias.
https://www.primicias.ec/noticias/economia/amazonia-provincias-pobreza-empleo-ecuador/
Ron, S. R. 2020. Regiones naturales del Ecuador. BIOWEB. Pontificia Universidad Católica del
Ecuador. Disponible en <https://bioweb.bio/faunaweb/amphibiaweb/RegionesNaturales>
Consulta: 31 de enero 2019.
Roy, B.A., M. Zorilla, L. Endara, D.C. Thomas, R. Vandegrift, J.M. Rubenstein, T. Policha, B.
Ríos-Touma, M. Read. (2018). New Mining Concessions Could Severely Decrease Biodiversity
and Ecosystem Services in Ecuador. Tropical Conservation Science. 11.
https://journals.sagepub.com/doi/full/10.1177/1940082918780427
Steven, R., C. Morrison & J. Guy Castley (2014) Birdwatching and avitourism: a global review
of research into its participant markets, distribution and impacts, highlighting future research
priorities to inform sustainable avitourism management, Journal of Sustainable Tourism, 23:8-9,
1257-1276, DOI: 10.1080/09669582.2014.924955
Stronza, A. & Pegas, F. (2008). Ecotourism and Conservation: Two cases from Brazil and Peru.
Human Dimensions of Wildlife. 13(4): 263-279.
https://www.tandfonline.com/doi/abs/10.1080/10871200802187097

Appendix

Figure 1: Rarefaction curve demonstrating diversity of avifauna in the entire study area.
Table 1: All bird species recorded during transects
Species

Number of individuals

Andean solitaire

3

Bananaquit

6

Band-backed wren

3

Barred forest falcon

1

Barred puffbird

1

Bay wren

24

Bay-headed tanager

4

Black phoebe

5

Black vulture

2

Black-cheeked woodpecker

1

Black-striped sparrow

2

Black-winged saltator

8

Blackburnian warbler

1

Blue-and-white swallow

10

Blue-black grassquit

3

Blue-grey tanager

11

Blue-headed parrot

1

Blue-necked tanager

6

Boat-billed flycatcher

2

Bran-colored flycatcher

6

Broad-billed motmot

2

Bronze-olive pygmy-tyrant

1

Bronze-winged parrot

144

Brown Inca

2

Buff-fronted foliage gleaner

2

Buff-rumped warbler

18

Buff-throated saltator

1

Cattle egret

2

Chestnut-backed antbird

4

Chestnut-collared swift

33

Chestnut-mandibled toucan

17

Chocó tapaculo

1

Chocó toucan

4

Chocó trogon

1

Chocó warbler

6

Cinnamon becard

3

Club-winged manakin

1

Collared aracari

7

Common tody-flycatcher

4

Dusky bush tanager

2

Dusky-capped flycatcher

1

Dusky-faced tanager

7

Ecuadorian thrush

5

Esmeraldas antbird

3

Fawn-breasted tanager

2

Flame-faced tanager

1

Glistening-green tanager

3

Golden tanager

3

Golden-faced tyrannulet

8

Golden-olive woodpecker

3

Golden-winged manakin

1

Great antshrike

1

Green honeycreeper

1

Green thorntail

2

Green-crowned woodnymph

1

Gray hawk

1

Gray-breasted wood wren

9

Gray-rumped swift

6

House wren

10

Immaculate antbird

2

Indigo flowerpiercer

2

Indigo-crowned quail-dove

1

Laughing falcon

2

Lemon-rumped tanager

63

Lesser greenlet

4

Lesser seed-finch

1

Little cuckoo

1

Maroon-tailed parakeet

8

Masked trogon

2

Masked water tyrant

2

Mealy amazon

3

Moss-backed tanager

1

Nariño Tapaculo

2

Neotropical cormorant

4

Ochre-breasted tanager

9

Olivaceous piha

1

Olive-crowned yellowthroat

4

Orange-bellied euphonia

18

Orange-billed sparrow

12

Ornate flycatcher

13

Pacific antwren

8

Pacific hornero

4

Pacific tuftedcheek

1

Pale-vented thrush

1

Pallid dove

1

Palm tanager

7

Plain-brown woodcreeper

1

Plumbeous pigeon

9

Purple-crowned fairy

3

Red-billed parrot

6

Red-faced spinetail

1

Red-headed barbet

1

Red-rumped cacique

5

Ringed kingfisher

1

Roadside hawk

3

Rudy pigeon

5

Rufous-breasted antthrush

3

Rufous-tailed hummingbird

12

Rufous-tailed jacamar

1

Rusty-margined flycatcher

8

Scale-crested pygmy-tyrant

3

Scrub Blackbird

1

Shiny cowbird

6

Silver-throated tanager

2

Slate-colored grosbeak

1

Slaty spinetail

4

Slaty-capped shrike-vireo

1

Smoky-brown woodpecker

1

Smooth-billed ani

4

Social flycatcher

4

Southern nightingale-wren

5

Southern rough-winged swallow

60

Spotted woodcreeper

1

Squirrel cuckoo

1

Streak-headed woodcreeper

1

Stripe-throated hermit

2

Sulphur-rumped flycatcher

2

Summer tanager

2

Swallow tanager

3

Swallow-tailed kite

1

Tawny-bellied hermit

3

Tawny-crested tanager

6

Three-striped warbler

1

Torrent tyrannulet

4

Toucan barbet

3

Tropical kingbird

16

Tropical parula

2

Variable seedeater

22

Violet-tailed sylph

2

Wedge-billed hummingbird

1

Wedge-billed woodcreeper

5

Western wood-pewee

7

White-banded tyrannulet

1

White-bearded manakin

2

White-capped dipper

4

White-collared swift

6

White-lined tanager

9

White-shouldered tanager

3

White-throated crake

4

White-tipped dove

1

White-whiskered hermit

18

Yellow-bellied elaenia

3

Yellow-bellied seedeater

13

Yellow-bellied siskin

1

Yellow-collared chlorophonia

1

Yellow-faced grassquit

2

Yellow-faced tyrannulet

1

Yellow-tailed oriole

3

Yellow-throated bush tanager

13

Table 2: List of Rare/Uncommon Species which can be found in Villaflora
Barred puffbird
Broad-billed motmot
Chocó tapaculo
Chocó trogon
Chocó warbler
Club-winged manakin
Empress brilliant
Glistening-green tanager
Golden-winged manakin
Green thorntail
Indigo-crowned quail-dove

Little cuckoo
Moss-backed tanager
Pale-vented thrush
Rufous-tailed jacamar
Slaty-capped shrike-vireo
Stripe-throated hermit
Summer tanager
Tawny-crested tanager
Wedge-billed hummingbird
Western wood-pewee
White-lined tanager
Yellow-bellied elaenia
Yellow-bellied siskin

Table 3: List of Species that may be common in Ecuador but which are attractive for tourism
Band-backed wren
Bay-headed tanager
Black-striped sparrow
Blue-and-white swallow
Blue-gray tanager
Blue-headed parrot
Blue-necked tanager
Bronze-winged parrot
Cattle egret
Chestnut-mandibled toucan
Chocó toucan
Cinnamon becard
Collared aracari
Dusky bush-tanager

Dusky-capped flycatcher
Fawn-breasted tanager
Golden tanager
Great antshrike
Green honeycreeper
Green-crowned woodnymph
Grey hawk
Laughing falcon
Lemon-rumped tanager
Lesser greenlet
Maroon-tailed parakeet
Masked water tyrant
Mealy amazon
Neotropical cormorant
Orange-bellied euphonia
Pacific antwren
Pacific hornero
Purple-crowned fairy
Red-billed parrot
Red-eyed vireo
Red-headed barbet
Red-rumped cacique
Ringed kingfisher
Rufous Motmot
Rufous-tailed hummingbird
Scale-crested pygmy-tyrant
Slate-colored grosbeak
Slaty-capped flycatcher
Spotted woodcreeper

Squirrel cuckoo
Streak-headed woodcreeper
Sulphur-rumped flycatcher
Swallow tanager
Swallow-tailed kite
Tawny-bellied hermit
Torrent tyrannulet
Tropical parula
White-bearded manakin
White-capped dipper
White-shouldered tanager
White-throated crake
White-whiskered hermit
Yellow-tailed oriole

Table 4: Point of Interest A: A large rock before crossing the bridge to the reserve
Species

Number

Number Only Heard

Ornate flycatcher

2

0

Yellow-throated bush tanager

2

1

Esmeraldas antbird

2

2

Black-winged saltator

1

0

Bronze-winged parrot

7

0

Orange-bellied euphonia

1

0

Choco warbler

1

0

Lesser greenlet

1

1

Lemon-rumped tanager

1

0

Ochre-breasted tanager

1

0

Red-rumped cacique

1

0

Bay wren

1

1

Slaty-capped flycatcher

1

0

Tawny-breasted tanager

5

0

Bronze-olive pygmy tyrant

1

1

Southern nightingale wood-wren

1

0

Choco tapaculo

1

0

Spotted woodcreeper

2

0

White-whiskered hermit

1

0

Chestnut-mandibled toucan

1

0

Grey-breasted wood wren

1

0

Orange-billed sparrow

1

0

Crowned woodnymph

1

0

Wedge-billed woodcreeper

1

0

Buff-fronted foliage gleaner

1

0

Table 5: Point of Interest B: Edge of forest above Señora Laura’s pitahaya plantation
Species

Number

Number Only Heard

Buff-throated saltator

1

1

Bronze-winged parrot

15

0

White-bearded manakin

1

0

Sulphur-rumped flycatcher

1

0

Bananaquit

1

1

Choco warbler

1

0

Lemon-rumped tanager

2

0

Variable seedeater

1

0

Red-headed barbet

1

1

Orange-billed sparrow

1

1

Golden-faced tyrannulet

1

0

Buff fronted foliage gleaner

1

0

Cinnamon beccard

1

0

Choco tapaculo

1

0

Slaty-capped flycatcher

1

1

Yellow throated bush tanager

1

0

Chestnut-backed antbird

1

0

Orange-bellied euphonia

1

0

Plain brown woodcreeper

1

1

Red-eyed vireo

1

1

Great antshrike

1

1

Scaly-crested Pygmy tyrant

1

1

Spotted woodcreeper

1

1

Table 6: Point of Interest C: Hummingbird feeders and fruit feeders near greenhouse
Species

Number

Number Only Heard

Choco toucan

1

1

Orange-bellied euphonia

1

0

Tropical parula

1

0

Green thorn tail

1

0

Rufous-tailed hummingbird

4

0

Crowned woodnymph

3

0

Lemon rumped tanager

2

2

Golden-faced tyranulet

1

1

White-whiskered hermit

3

0

Empress brilliant

2

0

Bronze-winged parrot

10

10

Laughing falcon

1

1

Table 7: Point of Interest D: Casa Kohn, a house built in the reserve which has a small farm
Species

Number

Number Only Heard

Moss-backed tanager

1

1

Maroon-tailed parakeet

5

5

Ornate flycatcher

1

1

Buff fronted foliage gleaner

1

1

Scale-throated foliage gleaner

1

1

Yellow-throated bush tanager

1

0

Golden-headed quetzal

2

0

Glistening green tanager

1

0

Ochre-breasted tanager

1

0

Indigo flowerpiercer

1

0

Wedge-billed woodcreeper

1

0

Silver-throated tanager

1

0

Three-striped warbler

3

0

Buff-rumped warbler

1

0

Orange-bellied euphonia

2

0

Green-fronted lancebill

1

0

Table 8: Point of Interest E: The river below waterfalls in the reserve
Species

Number

Number Only Heard

Yellow-throated bush tanager

1

0

Chocó warbler

1

1

Spot-fronted swift

1

0

White-capped dipper

2

0

Torrent tyrannulet

3

0

Tawny-bellied hermit

1

0

Andean solitaire

1

1

White-tipped sicklebill

1

0

Table 9: Point of Interest F: An outlook over the river in the reserve called the Mirador
Species

Number

Heard

Chestnut-collared swift

20

0

Bronze-winged parrot

1

0

Rufous-throated tanager

1

0

White-whiskered hermit

1

0

Yellow-throated bush tanager

4

0

Glistening-green tanager

1

1

Ornate flycatcher

1

0

Slaty-throated whitestart

1

0

Table 10: Point of Interest G: The open-sided house at the top of Sendero Águila Adornada
Species

Number

Number Only Heard

Black-winged saltator

1

0

Southern rough-winged swallow

1

0

Bananaquit

1

0

Common tody flycatcher

1

1

Summer tanager

1

0

Grey-breasted wood wren

1

1

White-whiskered hermit

1

1

Lemon-rumped tanager

1

0

Tropical parula

1

0

Table 11: Point of Interest H: A clearing on Sendero Magnolia in Lote 7 in the high area of the
reserve
Species

Number

Number Only Heard

Uniform treehunter

1

1

Andean solitaire

1

1

Indigo flowerpiercer

1

1

Flame-faced tanager

1

1

Yellow-collared chlorophonia

1

1

Tawny-bellied hermit

1

1

Grey-breasted wood wren

1

1

Brown Inca

2

1

Violet-tailed sylph

1

0

Nariño tapaculo

1

1

Scale-throated foliage gleaner

1

1

Bronze-olive pygmy tyrant

1

1

Three-striped warbler

1

0

Table 12: Point of Interest I: The spot where Sendero Orquideas (which traverses the top part of
the reserve) intersects with Sendero Magnolia
Species

Number

Number Only Heard

Brown Inca

1

1

Dusky bush-tanager

1

0

